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2. hlethod of Moaauremsnt 

Of the memy methods deesribed In the l i terature fur the meamremant af thermal sonductivlty, 
probably the simplost bath cunsophlally and moehanicdly i s  the ulal heat now method. 
figwurat~on tho sunplo Is In the form of a rod with ~ o n ~ l a n l  cros.-*ectlonal area and the heat flaw i s  

In thin con- 

one-dimensional along thr axlr of the rod. Tho defining equatior for one-dimenrional heat flow iD 

where 9 i. the rate of heat flow thru the rod; 1 i s  thermal condUEtlYlty of the rod at t e m p ~ r l t u r e .  I ;  
A io croaa-~cetional area of rod; uld dTIdX is the tanperaturs gradient along the rod. The rate of 
heat nor. 6, and ares. A. are msaeured directly while the temporatlire gradlent dT/dX can only ba 
spprodmated lrom a finite number of mosswed values of T u l d  X dong lhc .ample. For mamt "PPI- 
rams there 0.10 only 1- or t!roo points .L whish T and X LTO measured; in ours thcre a m  etght. 

One CUI approximate the tcmpratuie gradient. dTIdX. by LTIAX. The qvamtity AT i s  the tcm- 
parahlr- difference between t~ adjacent mos.urid p l d .  separated by a di.t.ncs ax. This approxi- 
mation of dT/dX ha. the ndvmtaso of dmpllcity but the disadvantage of being msth=mstieally PSCY- 

r e o  only if the :ncromente A L are amdl or if L i s  independent of IempEIaNIe. However. if AT io 1-0 
unall, i t  will b e  ~ I I ~ S S Y I L I ~  due to maasuromont errors. A aecond method of obtaining the temper- 
-I. iredieat i a  a* folloras. The T. Y points &=e represented b a funciian T i T(x)  which In Bm i s  
diff.rentiitd l o  obtain the approximate tampeoramrs gradient. 4 x 1  = dTldX. Caution mu.1 be n x e -  
ciaad in shoodng ths function TIXI and in daterwining i ts  p ~ r u ~ ~ c t o r e  to awid introducing merims 
nttinp errors. partlcdarly in tho dope. 

1. samples 

TW alloys wore invsstlgntsd: Iitantum alloy A-IIOAT lmnmdedl uld aluminym alloy 7019-Tbl. 
The alumlnum eamplc was grovnd into a cylinder vrlth 0.  I rm' c r0s . - s~~ t ion81  area m n d  23cm length. 
It V U  suppiled by ACF Industries. Inc. ,  Albuquerque. New Moxiso with a chemical snnlyols 0 m  fOlloWa- 

Tho heat lreahntnt 'c.61 wan in compliance with Kaiser Alvminvrn unl Chmmcrl Corn any nroprletsry 
heat trsntmenl procedure. The ti tmlum sunp ie  v a s  ground into a cylinder of I.Ocm'crost. aecuon 
M d  23sm length. I t  was supplied by Crvrlblc steel Company of America. Syracu~e. New York with 
the following chemical snalyaiw 

H SP 1, C Fc N k ,  
0.175. 3.20 u.01 5 . 5  0.0158 2 . 5  Baialce 

198 - 225.K 149 - 23h.K 

2 6 0 .  3OO'K 2 8 0 .  29t.K 
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[ I ]  Ponll. Robart L.. Roeor.. W. M . .  and 
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Figure I .  Thermal Conduchwty Apparatus. 
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Figure 2. Thermocouple mount. 

TEMPERATURE, % 
Fipdre 3. Thnrmal Cmnductivdy oi t.fanium alloy A-I IGAT.  

Figure 1. Thermal Condvctivily of alumlmun alloy 7039. 
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f igure 5. Electrical resistlvitY 01 titanium 
alloy A-IIOAT. Figure 6 .  Electrrcal resistivity of alumrnum 

alloy 7039. 
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Fisurc '9. LOrenr ratio of titanium alloy A-I IOCT.  

26 I I I I I I I I 6 1 1  I I 1 -  

PRELIMINARY - 
40"- 

LORENZ RATIO 

TEMPERATURE."K 

~i~~~ 10. hrrcnz ratio of LLvminvm alloy 7039. 

278 


